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KNOWLEDGE BUILDING 
2 
Emphasizes student-directed learning 
Advancing the state of 
knowledge of the 
community 
Constructive use of 
authoritative texts 
Developing personal expertise  
Discourse heavy 
Reflective 
More than any of 
these … a way of being 
when learning  
VAN AALST, OTAGO 2013 
DISCOURSE 
James Paul Gee 
•! Small-d discourse: language (words) in use 
•! Big-D Discourse: add other social practices, such as values, ways of thinking, 
clothes, food, etc. 
Michel Foucault 
•! “Ways of constituting knowledge, together with the social practices, forms of 
subjectivity and power relations, which inhere in such knowledges and relations 
between them.” 
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DISCOURSE IN KNOWLEDGE BUILDING 
 
•! “The state of public knowledge in a community only exists in the discourse of that 
community, and the progress of knowledge is just the progress of knowledge 
building discourse” (Scardamalia and Bereiter, 2006, p. 106) 
•! So discourse is NOT a process to a achieve an end state (e.g., solve a problem), it 
is more like the “lifework” of the community (what the community does when it 
needs to learn) 
•! New meaning of transfer is relevant: preparation for future learning rather than 
application of knowledge (Bransford, Schwartz , et al.) 
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•! Maintaining social 
fabric of community 
•! Independent study of 
texts 
•! Searching for 
information 
•! Experimentation 
•! Small-group problem 
solving 
•! Poster sessions to 
share progress 
•! Demonstration of 
individual insights 
•! Deciding short-term 
ways of proceeding 
•! Working on shared 
and personal ideas 
•! Evaluating new ideas 
•! Evaluating progress 
•! Setting long-range 
goals 
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KB DISCOURSE TAKES MANY FORMS 
•! Maintaining social 
fabric of community 
•! Independent study of 
texts 
•! Searching for 
information 
•! Experimentation 
•! Small-group problem 
solving 
•! Poster sessions to 
share progress 
•! Demonstration of 
individual insights 
•! Deciding short-term 
ways of proceeding 
•! Working on shared 
and personal ideas 
•! Evaluating new ideas 
•! Evaluating progress 
•! Setting long-range 
goals 
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KB DISCOURSE TAKES MANY FORMS 
Some individual, some collaborative, some F2F, some in KF, 
some in other technologies, some short-term, some long-term 
KNOWLEDGE FORUM 
•! Not an ADD-ON to otherwise unchanged instructional program 
•! Not isolated discussions on topics 
•! Not an online version of conversation or sharing 
•! A RESOURCE that is integrated into the lifework of the community and is used 
habitually 
•! Used when ideas of many students are needed 
•! Used when substantial time is needed to work on ideas 
•! Used when substantial synthesis is needed to show how knowledge has developed 
over time, across topics (e.g., NRC “learning progressions”) 
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KNOWLEDGE SHARING, CONSTRUCTION AND 
CREATION 
•! Knowledge sharing 
•! Often limited cognitive processing of new information (assimilation) 
•! Dominant in social media (Facebook, Twitter, etc.) 
•! But an important social practice in a community 
•! Knowledge construction 
•! Cognitively much more intensive (accommodation, some knowledge integration, problem 
solving, etc.) 
•! But usually occurs in small group in the context of a task of short duration (e.g., a few 
lessons) 
•! Lacks a general context—why are we solving the task in the first place? 
•! Knowledge creation/building 
•! Places knowledge construction in the context of the lifework of a community 
•! Not just the formulation of a new idea but doing the hard work to make that idea 
important in the lifework of the community 
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J. van Aalst (2009), ijCSCL 
PROBLEMS WITH ONLINE DISCOURSE 
•! Misunderstanding of the purpose and nature of discourse in KF as an online 
version of f2f conversation 
•! Emphasis on equity and productivity in participation in KF through writing and 
reading notes 
•! Limited investment in technical capability in using the tools in KF designed to 
sustain discourse 
•! Cognitive economy, limited interest—people tend to want to be done quickly with 
work that is cognitively difficult (“quick learning” in the epistemological belief 
literature) 
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“Things are not as difficult as your professor would have you believe.” 
“If upon reading a text the first time you don’t get it, there’s no point 
trying again.” 
REMAINDER OF PRESENTATION 
•! Illustration of some problems 
•! Knowledge Connections Analyzer 
•! Application to an M. ED. Course 
•! Taxonomy of discourse patters in KF 
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Class School 
band 
Course Inquiry topic Students Total 
notes 
Notes 
written 
Notes 
Read 
A 3 Gr. 9 
Humanities 
Sustainable 
development 
43 495 11.5 
(17.1) 
159.5 
(171.6) 
B 3 Gr. 10 
Humanities 
Sustainable 
development 
42 353 8.4  
(8.4) 
57.8 
(84.1) 
C 3 Gr. 10 
Humanities 
Community 
arts 
19 292 15.4 
(9.4) 
247.6 
(71.6) 
D 1 Gr. 8 
Chinese 
Features of 
good novel 
41 370 9.0  
(5.0) 
72.3 
(44.2) 
E 2 Gr. 10 
Physics 
Heat; 
mechanics 
42 839 19.0 
(8.6) 
131.0 
(63.9) 
11 VAN AALST, OTAGO 2013 
MEDIAN NOTES READ PER STUDENT 
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MAIN FEATURES 
•! All databases substantial: > 290 notes should be enough to make substantial 
knowledge advances 
•! On average, between 1 and 3 notes per week per student 
•! Between-class differences 
•! Academic level of class (Class A and B parallel versions of same course), but Class 
A was higher-achieving in previous grade (ranking in Hog Kong) 
•! Class D was from a well-performing school on government examinations 
•! Class E read little for the length of time—use of small groups 
•! Within-class differences 
•! In most classes considerable differences among students on writing and reading 
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Class E 
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Class C 
MAIN FEATURES 
C L A S S  E  ( H I G H E R  
A C H I E V E M E N T )  
•! Many notes and 
build-on notes 
•! Isolated star-like 
clusters 
•! Fragmented 
C L A S S  C  ( L O W E R  
A C H I E V E M E N T )  
•! Many notes and 
build-on notes 
•! More complex build-
on structures 
•! Many reference links 
in portfolio notes 
•! Less fragmented 
VAN AALST, OTAGO 2013 16 
17 
KNOWLEDGE CONNECTIONS ANALYZER 
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% STUDENTS WITH AUDIENCES OF 5 STUDENTS 
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KCA also shows the “audience for the student who is logged in 
STUDENT REFLECTION 
•! “One person’s thoughts can be limited; no matter how perfect you think your idea 
is, there is always room for improvement. I feel happy that not only my buddies 
but also others came and built onto my notes. I will certainly write more notes that 
inquire [into] things happening around me every day. Then, everyone will be able 
to say something, to write responses to my notes. Ultimately, I want to expand my 
thoughts by seeing how others respond to my notes.” (Student from band 3 
school after using KCA on own database.) 
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•! Audience of 5 students, each 
reading ! 3 notes 
!!Each student needs to read at least 15 
notes 
!! If a student reads more than 3 notes of 
another student (e.g., 20), most notes do 
not contribute to the audience size 
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AN ESTIMATION 
3 
3 
3 
3 
20 
Class B: notes read per student 57.8, but only < 2/3 of students 
had audience of 5 students reading 3 notes. … Not question of 
reading too little but of distributing it differently. 
LARGER AUDIENCE 
•! Audience of 20 students (1/2 of class), each reading 
! 3 notes 
!!Each student needs to read at least 60 notes 
!!Considering inefficiencies, each student may need to read at least 
5 times as many notes, e.g., 300 to 400 notes—would be a lot of 
reading effort, well beyond what classes were doing! 
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LEVELS OF PUTTING KNOWLEDGE TOGETHER 
1.! Creating hyperlinks to other notes when a student creates a new note 
2. ! A few students “manage” a view 
3. ! Students create notes (or a view) that summarize a whole discussion 
4. ! Students create links between major themes (views) 
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NOTES WITH REFERENCES OR USED AS 
REFERENCES 
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LEVELS OF COMMUNITY KNOWLEDGE 
DEVELOPMENT 
1.! Subject knowledge of individual students is assessed 
2. ! The ideas contributed to the online discourse are considered shared epistemic 
objects of the community, and their development is analyzed within specific lines 
of inquiry in the discourse 
3. ! Advances in the community’s state of knowledge are examined. Here, the interest 
is not in specific inquiry questions, but in how the various lines of inquiry lead to 
the advancement of a field of inquiry. 
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The bead accelerates and remains constant velocity.
At the beginning, the bead is placed in air. It accelerates before entering 
the oil. After that, the bead reaches a certain velocity and remains 
constant velocity. Although the gravitational force is still acting on 
the bead, friction occurred between the surface of the bead and oil. 
The density of the bead must be higher than that of the oil. If not, the 
bead does not fall.
There are two forces. The weight and frictions [sic]. I want to know are 
they constant values? Which one is larger? How will they affect the 
motions of the bead.There are two forces. The weight and frictions [sic]. 
I want to know are they constant values? Which one is larger? How will 
they affect the motions of the bead.
Firstly, the motion of the bead remains at rest. By Newton's first law, it 
will remain at rest. When it falls, gravitational force is acting on it but 
the friction is not as same as the gravitational force. It will accelerate. 
Until the value of weight and friction is the same. By Newton's second 
law, Fnet = 0. And by the Newton's first law, it moves at a constant 
velocity. When the bead is falling, friction and weight which is larger?
Yes, it's true. They can jump higher and easier on moon, the main 
reason is the gravitational force on moon (which is 1/6N on the Earth). 
Less force (gravitational force on moon) exert on the people when 
they jump, so take upward as +ve, by N2, Fnet = ma-->R-W = ma--> a 
= (R-W) /m -----> they decelerate very slowly and the deceleration on 
moon is smaller than that on the Earth. …
NO, the balance is measuring the gravitational force acting on the girl.
Note 1, March 13, “Bead in oil”, 18 readers
Note 2, March 13, untitled
Not directly retrieved by KCA, but as build-on on Note 1
Note 3, March 16, “Suffer from trouble”, 11 readers
Note 4, March 22, “Moon vs. Earth”, 14 readers
Note 5, March 22, “The balance measuring”, 10 readers
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WHAT IS HAPPENING TO MY OWN NOTES? 
•! Allows students to reflect on the effectiveness of their own notes 
•! Rank student’s own notes by #reads, build-on notes, etc. 
•! Propose theories about patterns between students 
27 
WHAT’S HAPPENING TO MY OWN NOTES? 
28 
WHAT’S HAPPENING TO MY NOTES? RESULTS 
FROM FOCUS GROUP 
•! “Notes that are written earlier are more likely to evoke a response.” 
•! “Notes that included difficult words were not likely to evoke a response.” 
•! “This student further argued that in one note that was read by only three students 
but built on by two, the author ‘included key points instead of words used merely 
to make a long note or fulfill the assignment requirement. … The student is 
serious. Other students respect that student, so they build onto the note.’” 
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5 VIEWS 
1.! Why learning is difficult 
2. ! Problem exploration 
3. ! Visible learning 
4. ! Literacy 
5. ! Inquiry, project-based learning, PBL, and knowledge building 
~ 250 notes, or 14 notes per student for around 7 weeks 
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•! Sharing resources on 
Edmodo 
•! Whole-class 
discourse on KF 
•! Goal oriented small-
group tasks 
•! Self-directed reading 
•! Use of digital 
resources 
•! Peer teaching 
•! Formative 
assessment 
•! Lecturing 
•! Building community 
•! Setting high standard 
for work 
•! A happy place 
•! Setting a high 
standard for 
perseverance 
SUMMARY OF PROCESSES 
VAN AALST, OTAGO 2013 32 
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Reading, d = 96% 
5 notes 
Building-on, d = 46% 
1 note 
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44 
14 notes met criterion 
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4 notes met criterion 
VAN AALST, OTAGO 2013 
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A TAXONOMY OF ONLINE DISCOURSE PATTERNS  
Meta-type Discourse Pattern 
Social Social  
Information sharing Fact-based 
Star-shape 
Disputational Talk  
Cumulative Talk 
First-level Argumentation 
Explanatory Problem-centered Inquiry 
Second-level Argumentation 
Knowledge building Emerging Progressive Inquiry 
Authentic Problems and Emergent Understanding 
Theory-oriented  
VAN AALST, OTAGO 2013 
Ella Fu 
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SOCIAL DISCOURSE (1) 
•!Socio-emotional aspects of interaction  
•!Establishing a sense of community 
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INFORMATION-SHARING DISCOURSE (5) 
•!Sharing factual information, prior knowledge, existing views 
•!Ideas are not likely improved because students take surface-centered discourse 
moves (Chan, 2001) to respond to their peers 
Fact-based   
Star-shape   
What is 
…? 
What is 
…? 
What is 
…? 
What is 
…? 
What is 
…? 
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INFORMATION-SHARING DISCOURSE 
First-level Argumentation   
Cumulative Talk   Disputational Talk    
NO!!!!! 
What’s wrong 
with you?? 
I don’t agree 
with you 
I don’t agree with 
you either  
I agree; Yes me too " 
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EXPLANATORY DISCOURSE THREAD (2) 
•!Developing explanations through problem formulation and solving  
•!Some chance for idea improvement because students take problem-centered 
discourse moves (Chan, 2001) to respond to their peers 
 Problem-centered Inquiry Second-level Argumentation 
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KNOWLEDGE-BUILDING DISCOURSE (3) 
•!Cycles of explanatory and emergent inquiry in which ideas are conceptualized at 
high-level explanation 
•!Ideas are likely to improve because of sustained problem-centered inquiry 
 
Theory-oriented  
Emerging Progressive Inquiry 
Authentic Problems and 
Emerging Understanding 
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SUMMARY 
•! Need to move away from focus on individual to shared aspects of the discourse 
•! Interactivity as a property of a community 
•! Putting our knowledge together focusing on the state of knowledge in the community—
what the community knows, and the coherence of ideas 
•! How our ideas develop focuses on specific (sets of) ideas that are improved 
collaboratively over time 
•! What’s happening to my own notes focuses on improving one’s own contributions 
•! Qualitatively need to move from fragmented discourse focusing on facts and 
knowledge sharing to more complex discourse 
•! Star-like discourse very common—need to do better 
•! Introduced 11 discourse patterns, many are not very likely to lead to idea improvement 
•! Discussed an example of a KB environment that integrates KF with the classroom 
environment in a M. ED. Specialism 
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THANKS!! 
